We succeeded in viewing the image of pancreatic duct on a TV monitor as a sequential electronic endoscope image by connecting a converter with a charge-coupled device to an ultra-thin pancreatoscope. Spacial image processing by adaptive enhancement, using an electronic endoscope, was studied in the pancreatoscope images of 18 cases (10 with pancreatic cancer and 8 with chronic pancreatitis). As a result, it became clear that the images obtained in Peak 2 of adaptive enhancement axe much better than the original image There was an excellent effect of clearly detecting the characteristic mucosal patterns in pancreatic cancer and chronic pancreatitis. We are convinced that this method would be very useful in improving the diagnostic ability of pancreatic cancer using an ultra-thin pancreatoscope.
INTRODUCTION
We clinically tried endoscopy of the main pancreatic duct in various pancreatic diseases by inserting an ultrathin pancreatoscope through a cannula into the normal papilla of Vater [1] . There have been few sufficient diagnostic values for an ultra-thin pancreatoscope containing only 3000 optical image fibers and the smallsized images when compared with the conventional fiberscope used for the digestive system. We first succeeded in viewing the image of the pancreatic duct on a TV monitor as a sequential electronic endoscope image by connecting a converter with a high-grade charge-coupled device to an eyepiece of an ultra-thin pancreatoscope [2, 3] . We then studied spacial image processing by adaptive enhancement, using an electronic endoscope, in the pancreatoscope images of cases with pancreatic cancer and chronic pancreatitis. stenosis uneven mucosa lumen of the pancreatic duct was observed while saline was infused into the duct through the cannula (Fig. 4) . The pancreatic duct in pancreatic cancer and chronic pancreatitis was displayed, due to each of the 3 grades of enhancement processing, on the 14-inch TV monitor. The sharpness of the construction of the lesions, peripheral color and image quality were analyzed to compare with original images by three endoscopists. A duodenal fiberscope (JF 200, Olympus Co., Ltd.) was introduced into the second portion of the duodenum, and conventional pancreatography through a cannula (5F, 1.7mm) was performed. The cannula was further advanced under fluoroscopy into the tail of the pancreas. The ultra-thin pancreatoscope was then inserted into the cannula.When several millimeters of the tip of this scope emerged from the cannula, the Eighteen cases (10 with pancreatic cancer and 8 with chronic pancreatitis) which undertook endoscopic examination by the ultra-thin pancreatoscope and the previous image processing from September 1992 to February 1995 were studied. Seven of the 10 patients with pancreatic cancer had carcinoma of the head of the pancreas, and the other 3 had carcinoma of the body or the tail of the pancreas. All patients agreed to participate in our study and signed an informed consent. uneven mucosa by malignant cell infiltration and peripheral color of the lesions (Fig. 5A , 5B and 5C, Fig. 6A, 6B and 6C) .
A scar formation with smooth mucosa at stenotic areas was observed in 6 of the 8 cases with chronic pancreatitis. These 6 cases showed a marked enhancement effect of the fine structure of the duct (Fig. 7A, 7B and 7C). Additionally, protein plugs were displayed in 3 of the 8 cases with chronic pancreatitis. Half of all cases showed a favorable enhancement effect due to Peak 3 enhancement. Generally, image quality tended to be lower with a higher enhancement. This was the worst in Peak 5 (Table I) .
BISCUSSION
We have been advancing a new endoscopic diagnosis for the pancreatic duct system since we reported the clinical application using an ultra-thin pancreatoscope This procedure makes it easier to clinicohistologically detect small lesions of the duct in malignant and chronic pancreatitis. We have stressed that it is very useful for the differentiation between local stenosis or elevated lesions of the main pancreatic duct in pancreatic cancer and chronic pancreatitis.
We devised to improve the image quality and visual potential of the ultra-thin pancreatoscope using a sequential video converter with a high-grade chargecoupled device [2] . This could make it easy to obtain a favorable image condition due to the sequential electronic scope system with excellent color reproducibility, and process images by a computer.
Using A new dectronic endoscope containing real-time adaptive enhancement has been developed. We are convinced that this method would be very useful in improving the diagnostic ability of pancreatic cancer.
